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Analysis of publications in the world on the topic of electrical discharge destruction shows that today 
interest in electrical discharge technologies for processing materials, such as drilling or crushing, is rapidly 
increasing [1-6]. However, publications associated with the destruction of concrete products and removal of 
the surface layer is not enough. 
Experimental data of the destruction of reinforced concrete sleeper in the system of electrodes placed on 
the sample were obtained. The tests were carried out at different modes: bipolar pulse, pulses with positive 
and negative polarities. The optimal charging voltage was determined, which was chosen according to the 
criteria for the occurrence of breakdown at the top or in the decay of a pulse signal without overvoltages in 
the system with the given interelectrode distance. 
During the experiment, the sample was destroyed before the first layer of reinforcement (Fig. 1.), and it 
can be noted that the destruction near the reinforcement shows the worst result among all the stages of 
destruction, since the amount of consumed specific energy is more than in all other stages. Also, there is the 
smallest result in terms of the volume of the broken-off material. This happens due to the fact that a 
significant part of the impulses falls on the reinforcement, and not on the destruction of concrete. 
As a result of destruction, the reinforcement can be completely removed without any additional effort. 
 
 
Fig. 1. View of the sample with the installed electrode plate system. 
 
REFERENCES 
[1] Ushakov V.Ya., Vazhov V.F., Zinoviev N.T. // Electro-Discharge Technology for Drilling Wells and Concrete Destruction. 
Basel: Springer Nature Switzerland AG; 2019 
[2] Anders E., Voigt M., Lehmann F. // Electric Impulse Drilling: the future of drilling technology begins now. ASME. 
International Conference on Offshore Mechanics and Arctic Engineering, Polar and Arctic Sciences and Technology; 
Petroleum Technology. 2017; 
[3] D. Molchanov, V. Vazhov, I. Lavrinovich, V. Lavrinovich, N. Ratakhin // Downhole generator based on a line pulse 
transformer for electro pulse drilling // 2017 IEEE 21st International Conference on Pulsed Power (PPC) Tomsk, 2017 
[4] Weiran Zuo // A study of the applications and modelling of high voltage pulse comminution for mineral ores // thesis for the 
degree of Doctor of Philosophy at The University of Queensland, 2015. 
[5] Hans O. Schiegg, Arild Rødland, Guizhi Zhu, David A. Yuen // Electro-Pulse-Boring (EPB): Novel Super-Deep Drilling 
Technology for Low Cost Electricity Journal of Earth Science, Vol. 26, No. 1, 037–046, 2015  
[6] Gilbrech Joshua // Pulse Transformer for Downhole Electrocrushing Drilling // Int. Patent WO2018/186828 A1 11.10.2018 
 
205
